ABSTRACT
INTRODUCTION
filter media was modified in one of two ways. Firstly, to increase hydrophilicity, the anionic 169 surfactant Petronate® L, a sodium petroleum sulfonate, was used. Weighed samples of filter 170 media were saturated with 100, 1000 or 10000 ppm solutions of Petronate® L in n-heptane.
171
Excess solution was allowed to drain and was immediately re-weighed to determine the mass 172 of solution retained by the filter material, prior to leaving the solvent to evaporate in a fume-
173
hood. This enabled the mass of Petronate® L retained by the test samples to be calculated.
174
The second wettability modification was made to increase the hydrophobicity of the filter 175 media. Samples were prepared in a similar way to that described for hydrophilic samples, 176 but this time the weighed filter media was saturated with a solution containing 10000 ppm 177 dichlorodimethylsilane (DCDMS) in n-heptane. As before, the sample was allowed to drain 178 before being re-weighed and allowed to dry. Prepared in this way, the fibrous media retains 179 a volume of (7.36  0.58) mL heptane/g filter, determined gravimetrically, which allows the 180 concentration (in ppm m/m) to be determined for a given media sample mass. 
255
For water, the peak W1 is characterized by the shortest T2 and is found at 0.1 s, which is in 256 the region customarily assigned to surface-bound (immobile) water. 46 The second new peak
257
(labelled W2) in the T2 range 0.1-1 s, is too short for bulk (free) water, seen in Fig. 2 (a) at 258 1.77 s (and referred to herein as peak W3), and is therefore considered to be due to water of 259 lower mobility, for example held within the fibrous structure. However, the concentration dependence of each component is different. The suppression of 303 the aliphatic peak is apparently strongest at low concentrations on the media, such that it is 304 overshadowed by the aromatic signal when surface effects are important. When 60 L JF 305 had been added to the media, the aliphatic signal apparently becomes more dominant in the 306 relaxation distribution, as the aromatic peak approaches a limiting contribution to the total 307 area. Thereafter, further additions show up mainly as contributions to the aliphatic peak.
308
Notwithstanding these uncertainties in the individual contributions from the J1 and J2 peaks 309 in Fig. 3(a) and plotted as integrated area contributions in Fig. 3(b) , it is also evident in The T2gm values, as shown in Fig. 3(c) , have been found previously to be a good indicator of 313 the overall proton environment. 44 Here, it is apparent from Fig. 3(c case. However, the most significant effect is the greatly reduced W2 peak, and together with 383 the appearance of a W3 peak suggests that water ingress is particularly restricted into the 384 inter-fiber region (W2 peak) of the hydrophobized media. The treated media will be 385 considered in more detail below, especially in relation to the mechanism of filtration- symmetrical log-normal appearance of ILT-generated relaxation peaks, the asymmetry 394 observed in the W2 peaks in Fig. 8 suggests that water in this predominantly hydrophobic 395 environment may be slow to equilibrate, an effect that is not seen in the untreated media.
396
Multiple T2 relaxation distributions (Fig. S2 , Supporting Information) were obtained 403 Surprisingly, under these conditions approximately twice as much water is apparently 404 associated with fiber surfaces than is retained within the fibrous structure itself. However,
405
as discussed in connection with JF and water addition to untreated media, the intensity of 406 the faster relaxing peaks, closer to the echo time used, may be subject to more uncertainty.
407
In this case, this applies particularly to the addition of 10 L water. 
